Different binding domains for Ran-GTP and Ran-GDP/RanBP1 on nuclear import factor p97.
Several proteins are required for the transport of nuclear proteins from the cytoplasm to the nucleus, including the nuclear location sequence receptor (NLS receptor), p97, the small nuclear GTPase Ran/TC4, and several nucleoporins. The interaction of Ran with p97 is thought to regulate the interaction of these transport components. Ran-GTP alone binds p97, but Ran-GDP binds p97 only in conjunction with RanBP1. Using site-directed mutagenesis and deletion analysis, we have identified two distinct but overlapping binding domains for Ran-GTP and Ran-GDP/RanBP1 on p97. A short acidic sequence in p97 is part of the Ran-GDP/RanBP1 binding domain, possibly functioning in a similar manner as the C-terminal acidic sequence in Ran. A conserved cysteine residue in p97, Cys-158, is required for binding Ran-GDP/RanBP1, but not for binding of Ran-GTP to p97. In a permeabilized cell protein import assay, a mutant p97 with alanine substituted for Cys-158 is unable to support import in the presence of NLS receptor and Ran. These results support a direct active role for Ran-GDP in the receptor complex and provide evidence that the activity of downstream effectors of small GTPases may be regulated by both GTP- and GDP-bound forms of the protein.